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(57) ABSTRACT

Document links may be efliciently managed by providing
automated techniques for organizing them. In particular
implementations, a system and process for automated man-
agement ol document links may include the ability to deter-
mine that a link 1s to be established for a document and
identify at least one descriptor for the document. The system
and process may also include the ability to correlate the
identified document descriptor(s) with at least one document
descriptors 1n a pre-existing taxonomy of document descrip-
tors and associate the correlated taxonomy document descrip-
tor(s) with a link for the document.
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1
DOCUMENT LINK MANAGEMENT

BACKGROUND

With the continued growth of communication networks,
users are continuing to access more data than ever. Addition-
ally, with the continued increase of computer memory capa-
bilities, users are continuing to store more data than ever.
Unfortunately, as users access and/or save more data, it 1s
casier for them to become confused as to where data in which
they are interested 1s located, whether on a network or on their
own computer.

One common approach to solving this problem has been to
establish a list of bookmarks, or favorites, that link a user to
data 1n which they are particularly interested. These types of
aids are commonly used 1n Web browsers such as Microsoit’s
Internet Explorer. With the continued expansion of commu-
nication networks and computer storage, however, even a set
of bookmarks can become unwieldy for a user. Thus, Web
browsers often allow a user to establish a directory structure
for the bookmarks. When a user creates a new bookmark, he
determines where to msert it 1n the directory structure.

SUMMARY

Links to documents may be managed efficiently by provid-
ing automated techniques for organizing and retrieving the
links. The links may also be reorganized and combined by
automated techniques, which may provide for continuing
usetulness of document link collections.

In one general aspect, a process for managing document
links may include determining that a link 1s to be established
for a document and 1dentifying at least one descriptor for the
document. Determining that a link 1s to be established for a
document may, for example, include detecting a command
indicating that a link 1s to be established for a document
currently being visually presented. Identifying at least one
descriptor for the document may, for example, include ana-
lyzing document meta-data and/or document contents. The
process may also include correlating the identified document
descriptor with at least one document descriptor 1n a pre-
existing taxonomy of document descriptors and associating
the correlated taxonomy document descriptor with a link for
the document. A document link may, for example, include a
Unitorm Resource Locator. The process may be implemented
by a computer, a machine, a set of instructions on a machine-
readable medium, or other appropriate system.

Correlating the 1dentified document descriptor with at least
one document descriptor 1n a pre-existing document descrip-
tor taxonomy may, for example, include comparing the 1den-
tified document descriptor with the document descriptors in
the taxonomy. Correlating the identified document descriptor
with at least one document descriptor 1n a pre-existing docu-
ment descriptor taxonomy may also include comparing the
identified document descriptor against a thesaurus for the
taxonomy document descriptors.

Associating the correlated taxonomy document descriptor
with a link for the document may, for example, include stor-
ing a pointer to the document descriptor 1n a table of docu-
ment links. Associating the correlated taxonomy document
descriptor with a link for the document may also include
generating a visual presentation that inquires which of several
correlated taxonomy document descriptors to associate with a
document link and detecting a command 1ndicating which
correlated taxonomy document descriptors to associate with
the document link.
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2

In some implementations, a set of document links orga-
nized according to the document descriptor taxonomy may be
reorganized so that the document links are organized accord-
ing to a second document descriptor taxonomy.

Certain implementations may include determiming that a
document link 1s to be found, determining at least one docu-
ment descriptor associated with a document link, and finding
a document link based on the determined document descrip-
tor. Determining at least one document descriptor associated
with a document link may, for example, include identifying at
least one document descriptor for a currently presented docu-
ment. Determining at least one document descriptor associ-
ated with a document link may also include detecting a com-
mand that identifies at least one document descriptor.
Determining at least one document descriptor associated with
the document link may further include generating a visual
representation of the document descriptor taxonomy and
detecting a command regarding at least one category 1n the
taxonomy.

Finding a document link based on the determined docu-
ment descriptor may, for example, include searching an asso-
ciation of taxonomy document descriptors and document
links based on the determined document descriptor.

Various implementations may include one or more fea-
tures. For example, document links may be classified 1n at
least a semi-automatic manner according to a taxonomy of
document descriptors. This may result 1n a well-structured
document link collection even when document links are
amassed over a long time period (e.g., years). The imposed
structure may result 1n making document links easier to find
and, hence, use. As another example, document links may be
classified based on the content of the associated documents.
Thus, the categories into which the document links are placed
may reflect the information content of the documents, again
making the document links easier to find and, hence, use. As
a Turther example, document links may be retrieved 1n at least
a semi-automatic manner, which allows for efficient and reli-
able lookup of document links 1n a collection. As an addi-
tional example, a document link collection may be reorga-
nized 1n an at least semi-automatic manner according to a
another taxonomy or combined 1n an at least semi-automatic
manner with a document link collection that 1s organized
according to another taxonomy. This may provide for the
continued use of a document link collection over extended
periods of time and allow a user to migrate between different
platforms. Moreover, this may prove useful 1 distributed
environments so that different document link collections may
be combined or shared.

The details of one or more implementations are set forth 1n
the accompanying drawings and the description below. Other
teatures will be apparent from the description and drawings,
and from the claims.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a block diagram illustrating one example of a
system for managing document links.

FIG. 2 1s a data structure illustrating one example of a
document descriptor taxonomy.

FIG. 3 1s a flow chart illustrating one example of a process
for managing document links.

FIG. 4 1s a flow chart illustrating another example of a
process for managing document links.

FIG. § 1s a flow chart illustrating another example of a
process for managing document links.

FIG. 6 1s a block diagram 1llustrating another example of a
system for managing document links.
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Like reference symbols in the various drawings indicate
like elements.

DETAILED DESCRIPTION

Links to documents may be managed efficiently by provid-
ing automated techniques for organizing and retrieving the
links. In particular implementations, an automated system
and process for managing links may associate one or more
document descriptors 1n a pre-defined taxonomy with a docu-
ment link. The taxonomy descriptors may then be used to
readily find the document link at a later time.

FI1G. 1 1llustrates one implementation of a system 100 for
managing document links. System 100 may, for example,
represent a personal computer (PC), a workstation, a personal
digital assistant (PDA), or any other appropriate automated
user interface device.

System 100 includes memory 110, a processor 120, and a
presentation device 130. Memory 110, which may be com-
posed of one or more types of memory (e.g., RAM, ROM,
CD-ROM, and electromagnetic disk), stores data 112 and
instructions 114.

Data 112 may include any appropriate information for
allowing system 100 to operate and specifically includes
document links 113 in this example. Document links 113
typically specily, or are associate with, paths to documents
that have been designated to be of interest. Documents may,
for example, be Web pages, word processing documents,
spreadsheets, or any other approprate collections of informa-
tion. The paths 1n document links 113 may be of any appro-
priate format, such as on networks (e.g., Uniform Resource
Locators (URLs)) or on computers (e.g., directory paths). A
path may even point to a particular portion of a document.
Any other appropriate document management system may
also be used.

Instructions 114 include collections of logical statements
(e.g., software) for, at least 1n part, making system 100 oper-
ate. Instructions 114 include an operating system 115 (e.g.,
Windows, Unix, or Linux) and applications 116. As 1llus-
trated, applications 116 include a Web browser 117, a word
processor 118, and a document link manager 119, but 1t
should be understood that applications 116 may include any
number and/or type of applications.

Processor 120, which may, for example, have a RISC or
CISC architecture, operates, at least in part, according to
instructions 114. As part of its operations, processor 120 may
prepare data for presentation of presentation device 130. IT
presentation device 130 has a visual capability, for example,
processor 120 may generate visual data (e.g., in the form of a
text-based or graphical user interface) for display by presen-
tation device 130.

System 100 also includes a user mput device 140 and a
communication device 150. User input device 140 may be
any appropriate device for receiving input from a user (e.g., a
keyboard and/or pointing device). Communication interface
150 may be any appropriate device for sending data from and
receiving data for system 100 (e.g., a modem, a network
interface card, or a wireless transceiver).

In one mode of operation, when presentation device 130 1s
displaying a document (1n Web browser 117 or word proces-
sor 118, for example), processor 120 may detect a request to
establish a link to the document. The request may, for
example, be 1n the form of a command recerved through user
input device 140. The document link may specity a document
that 1s local to system 100 (e.g., stored 1n data 112) or that 1s
remote from system 100 (e.g., that 1s accessible through com-
munication device 150).
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4

Upon detecting the request, processor 120 may identily
one or more descriptors for the document. Identifying the
descriptor(s) for the document may, for example, include
analyzing document meta-data, which often includes generic
descriptions of document contents. Web pages, for example,
often have metatags embedded within them to allow users and
search engines to quickly identily what content 1s included
within the page. Identifying the descriptor(s) for the docu-
ment may also include analyzing document contents. Docu-
ment contents may be analyzed for one or more descriptors by
any of a number of techniques. For instance, the contents may
be scanned for keywords based on a taxonomy, and/or the
contents may be scanned to detect the placement of words
(e.g., 1n abstract and/or topic paragraphs) and/or the statistical
occurrence of words. In some implementations, text mining
and data mining techniques such as natural language process-
ing and clustering could be used. Identitying the descriptor(s)
for the document may additionally include requesting a user
to enter descriptors (e.g., through a visual user interface).

During or after identifying one or more descriptors for the
document, processor 120 may correlate the 1dentified docu-
ment descriptor(s) with at least one document descriptor 1n a
pre-existing taxonomy of document descriptors. Correlating
the 1dentified document descriptor(s) with the taxonomy

document descriptor(s) may, for example, include comparing
the i1dentified document descriptor(s) with the document
descriptor(s) in the taxonomy. If a match occurs (e.g., an exact
match or one at the root word level), then a correlation may
exist.

FIG. 2 illustrates one implementation of a document
descriptor taxonomy 200. Taxonomy 200 1s representative of
a classification scheme for a user’s personal data and includes
top-level categories 210 (e.g., sports, travel, and books) and
sub-categories 220 (e.g., football, baseball, and basketball
under sports). Correlating document links with taxonomy
200 may allow a user’s links to his documents of interestto be
cificiently organized.

Although FIG. 2 illustrates one taxonomy for managing
document links, a variety of other taxonomies exist. For
example, taxonomies may vary (e.g., with fewer, more, and/
or a different arrangement of categories) between types of
users or from user to user. In some 1mplementations, a user
may even be able to create and/or modily a taxonomy. Addi-
tionally, a user may have one taxonomy for one purpose (e.g.,
work) and a different taxonomy for another purpose (e.g.,
leisure). The processor may determine which taxonomy to
correlate the document descriptors against. The taxonomy
may, for example, be based on the portal through which the
system 1s accessing documents. Additionally, a taxonomy
may have any number of levels.

Correlating the 1dentified document descriptor(s) with the
taxonomy document descriptor(s) may also include compar-
ing the 1dentified document descriptor(s) against a thesaurus
for the taxonomy document descriptors. A thesaurus may, for
example, contain synonyms, near-synonyms, and/or hierar-
chical relations (e.g., football 1s a sport) between the tax-
onomy document descriptors and other document descrip-
tors. Comparing the identified document descriptor(s) against
a thesaurus for the taxonomy document descriptors may be
quite useful when one or more 1dentified document descrip-
tors does not have a direct match 1n the taxonomy document
descriptors or when a descriptor 1s a subcategory in a tax-
onomy. Using the thesaurus, an association between the 1den-
tified document descriptor(s) and the taxonomy document
descriptors may be established. Note, however, that it 1s pos-
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sible that not all identified document descriptors will have a
correlation 1n the taxonomy document descriptors even with
the use of a thesaurus.

Correlating the 1identified document descriptor(s) may also
use the context of the document. For example, document link
manager 119 may include rules to intelligently differentiate
between similar words. If, for istance, a page includes the
term “football,” 1t may be unclear as to whether 1t refers to
U.S. football or European football (soccer). The rules may,
for example, automatically look at source of the document
(¢.g., the domain name) to determine 11 1t 1s a German docu-
ment (e.g., .de domain) or an U.S. document (e.g., .com
domain). The document link manager may then determine
which taxonomy descriptor 1s better suited for the document
descriptor. (IT ambiguities still exist, the user may be given the
opportunity to select the appropriate taxonomy descriptor.)
The rules may also look at other meta-data to correlate the
identified descriptor(s) with the taxonomy descriptor(s).

Processor 120 also associates the correlated taxonomy
document descriptor(s) with a link for the document. The
document link may, for example, include a URL or other
appropriate document path specifier, which may be generated
or pre-existing. Associating the correlated taxonomy docu-
ment descriptor with a link for the document may also include
generating a visual presentation that inquires which of one or
more correlated taxonomy document descriptors to associate
with a document link and detecting a command indicating
which correlated taxonomy document descriptors to associ-
ate with the document link. The processor may thus suggest
one or more taxonomy document descriptors to associate the
document link with, and a document link may be associated
with one or more descriptors in a taxonomy. For example, a
biographical book about a soccer player could be classified
under biographies and soccer 1n taxonomy 200. The docu-
ment link may be stored in document links 113.

In another mode of operation, processor 120 may detect a
request to {ind a document link. Detecting a request to {ind a
document link may, for example, be accomplished during a
browse function in a word processing application or an oper-
ating system.

If a document link 1s to be found, processor 120 may
determine one or more document descriptors associated with
the document link. Determining a document descriptor asso-
ciated with the document link may, for example, 1include
identifying at least one document descriptor for a currently
displayed document. Identitying a descriptor for a displayed
document may, for example, mnclude analyzing document
meta-data and/or document contents. Determining a docu-
ment descriptor associated with a document link may also
include detecting a command that 1dentifies at least one docu-
ment descriptor. Determining a document descriptor associ-
ated with the document link may further include generating a
visual representation of a document descriptor taxonomy and
detecting a command indicating at least one category in the
taxonomy.

Processor 120 may then find a document link based on the
determined document descriptor(s). Finding a document link
based on the determined document descriptor(s) may, for
example, include searching an association of taxonomy docu-
ment descriptors and document links based on the determined
document identifier(s). Such an association may, for example,
have been established using a process similar to the one
describe above. The association may, for example, be based
on the particular user using the system and/or the portal
through which the system 1s accessing documents. Finding a
document limk based on the determine document
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descriptor(s) may also include mapping the determined docu-
ment descriptors(s) to taxonomy document descriptors using
a thesaurus.

In some implementations, the processor may have to deter-
mine how to use several determined document descriptors to
find a document link. In some cases, the determined docu-
ment descriptors may be prioritized. Thus, a link having tax-
onomy document descriptors associated with the higher pri-
ority determined document descriptors may be given
preference.

In some 1nstances, the determined document descriptor(s)
may correspond to more than one document link. For
example, 11 a determined document descriptor 1s football for
taxonomy 200, all of the document links under football may
be relevant. The processor may then present one or more
document links to a user through presentation device 130 and
wait for selection of the appropriate document link.

Processor 120 may also retrieve a document associated
with the document link. Retrieving the document may be
accomplished by any appropriate type of document retrieval
(e.g., File Transfer Protocol (F'1P), HyperText Transport Pro-
tocol (HT'TP), or memory (e.g., disk) access).

Processor 120 may also be able to reorganize a document
link collection so that the document link collection 1s orga-
nized according to a second document descriptor taxonomy.
To accomplish this, processor 120 may, for example, deter-
mine the second document descriptor taxonomy and attempt
to correlate the document descriptors of the second taxonomy
with the document descriptors of the first taxonomy. The
second document descriptor taxonomy may, for example, be
determined based on a command regarding the document
descriptor taxonomy, based on a user’s current purpose for
using the system, or based on how a user 1s currently access-
ing a communication network (e.g., a particular Web portal).
If processor 120 cannot correlate the descriptors 1n the second
taxonomy with the descriptors 1n the first taxonomy, the pro-
cessor may also access a thesaurus for the second document
descriptor taxonomy. The thesaurus may assist the processor
with mapping the first taxonomy’s document descriptors to
the second taxonomy’s document descriptors. I the first tax-
onomy’s document descriptors cannot be automatically
mapped, the processor may present the non-mapped descrip-
tor(s) of the first taxonomy to a user and allow the user to
specily the appropriate mapping to the second taxonomy.

Processor 120 may also map the document links from the
first document descriptor taxonomy to the second document
descriptor taxonomy. The mapping of the document descrip-
tors of the first taxonomy to the second taxonomy may take
place as each document link 1s mapped or before each docu-
ment link 1s mapped.

Processor 120 may additionally be able to combine two or
more document link collections. To accomplish this, proces-
sor 120 may, for example, use techniques similar to those just
discussed for reorganizing a document link collection. Thus,
one document link collection 1s mapped to the document
descriptor taxonomy for the other document link collection
and added to the other document link collection.

In the illustrated implementation, document link manager
119 1s shown as a separate component from Web browser 117
and word processor 118, but in other implementations, 1t
could be part of Web browser 117 or word processor 118.
Additionally, document link manager 119 may not generally
exist 1n system 100. For example, 1t may be downloaded from
a remote site (e.g., a Web portal) when necessary. In these
implementations, document link manager 119 may be down-
loaded and executed using any appropriate technology (e.g.,
as an ActiveX control or a Java applet).
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System 100 provides a variety of features. For example,
document links may be classified 1n at least a semi-automatic
manner. This may result in a well-structured document link
collection even when document links are amassed over a long
time period (e.g., years), which may result in hundreds or
thousands of document links, and 1s typically not what hap-
pens when document links are classified by users, which are
generally inconsistent in classitying things. Thus, the struc-
ture imposed by system 100 may result in making document
links easier to find and, hence, use. As another example, the
classification of the document links may be accomplished
based on the content of the documents. Thus, the categories
into which the document links are placed may reflect the
information content of the documents, making the document
links easier to find. As a further example, document links may
beretrieved 1n at least a semi-automatic manner, which allows
for efficient and reliable lookup of document links 1n a col-
lection. For instance, a document link may be looked up based
on a currently displayed document. In poorly structured docu-
ment link collections, finding a document link may be diifi-
cult, especially if the classification criteria cannot be recalled.
As an additional example, since the classification taxonomy
may vary based on the user’s purpose, a classification may
more readily reflect the user’s current interest.

System 100 also allows a document link collection that 1s
organized according to a taxonomy to be reorganized 1n an
automated manner according to another taxonomy or to be
combined 1 an automated manner with a document link
collection that 1s organized according to another taxonomy.
This may provide for the continued use of a document link
collection over extended periods of time and allow a user to
migrate between different platforms. Moreover, this may
prove useful 1 distributed environments so that different
document link collections may be combined or shared.

In particular implementations, taxonomies and bookmark
collections may be published and shared over a network (e.g.,
the Internet). This could result in globally available, well-
organized bookmark collections based on published classifi-
cation schemas (taxonomies). These collections could be
verified so that they do not contain links to content that 1s not
relevant.

FIG. 3 1llustrates one implementation of a process 300 for
managing document links. Process 300 may be one example
ol the operations performed by a user interface device such as
system 100. Process 300 may also be representative of the
operations performed by a variety of other types of user
interface devices or systems.

Process 300 begins with determining that a link 1s to be
established for a document (operation 310). Determining that
a link 1s to be established for a document may, for example,
include detecting a command 1ndicating that a link 1s to be
established for a document currently being visually pre-
sented. The command may be based on input from a user or
derived from 1nput from a user.

If a link 15 to be established for a document, process 300
calls for identifying one or more descriptors for the document
(operation 320). Identifying the descriptor(s) for the docu-
ment may, for example, include analyzing document meta-
data. Identifying the descriptor(s) for the document may also
include analyzing document content. Document content may
be analyzed for one or more descriptors by any of anumber of
techniques. Identitying the descriptor(s) for the document
may additionally include requesting a user to enter descrip-
tors (e.g., through a visual user interface).

Process 300 continues with correlating the identified docu-
ment descriptor(s) with at least one document descriptor 1n a
pre-existing taxonomy ol document descriptors (operation
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330). Correlating the 1dentified document descriptor(s) with
the taxonomy document descriptor(s) may, for example,
include comparing the identified document descriptor(s) with
the document descriptor(s ) 1n the taxonomy. If a match occurs
(e.g., an exact match or one at the root word level), then a
correlation may exist. Correlating the i1dentified document
descriptor(s) with the taxonomy document descriptor(s) may
also include comparing the identified document descriptor(s)
against a thesaurus for the taxonomy document descriptors.
This may be quite useful when one or more 1dentified docu-
ment descriptors do not have a direct match in the taxonomy
document descriptors. Using a thesaurus, an association
between the 1dentified document descriptor(s) and the tax-
onomy document descriptors may be established.

Process 300 also calls for associating the correlated tax-
onomy document descriptor(s) with a link for the document
(operation 340). The document link may, for example,
include a URL or other appropriate document path specifier,
which may be generated or pre-existing. Associating the cor-
related taxonomy document descriptor with a document link
may, for example, include storing a pointer to the document
descriptor 1n a table of document links. Associating the cor-
related taxonomy document descriptor with a link for the
document may also include generating a visual presentation
that inquires which of several correlated taxonomy document
descriptors to associate with a document link and detecting a
command indicating which correlated taxonomy document
descriptors to associate with the document link.

Although FIG. 3 illustrates one implementation of a pro-
cess for document link management, other processes may
include fewer, additional, and/or a different arrangement of
operations. For example, a process may include determining
a taxonomy to correlate the document descriptors against.
The taxonomy may, for example, be based on the particular
user using a user 1nterface device and/or the portal through
which the user interface device 1s accessing documents. Thus,
taxonomies may be provided as a service on a distributed
network (e.g., the Internet). In some 1implementations, a user
may even be able to create and/or modily a taxonomy. As
another example, a process may include generating a docu-
ment link. The link may be generated before or after being
associated with the correlated taxonomy document descrip-
tors(s). As a further example, a process may include deter-
mining which of several correlated taxonomy document
descriptors to associate with a document link. In some cases,
more than one taxonomy document descriptor may be asso-
ciated with a document link. As an additional example, a
process may include accessing the document link based on
the associated document descriptors.

FIG. 4 illustrates another implementation of a process 400
for managing document links. Process 400 may be one
example of the operations performed by a user interface
device such as system 100. Process 400 may also be repre-
sentative of the operations performed by a variety of other
types of user interface devices or systems.

Process 400 begins with determining that a document link
1s to be found (operation 410). Determining that a document
link 1s to be found may, for example, be accomplished by
detecting a command (e.g., from a user) to find a document
link.

If a document link 1s to be found, process 400 continues
with determining one or more document descriptors associ-
ated with a document link (operation 420). Determining at
least one document descriptor associated with a document
link may, for example, include 1dentitying at least one docu-
ment descriptor for a currently presented document. Identi-
tying a descriptor for a document may, for example, include
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analyzing document meta-data and/or document contents.
Determining at least one document descriptor associated with
a document link may also include detecting a command that
identifies at least one document identifier. Determining at
least one document descriptor associated with the document
link may further include generating a visual representation of
the document identifier taxonomy and detecting a command
regarding at least one category in the taxonomy.

Process 400 also calls for finding a document link based on
the determined document descriptor(s) (operation 430). Find-
ing a document link based on the determined document
descriptor(s) may, for example, include searching an associa-
tion of taxonomy document descriptors and document links
based on the determined document identifier(s). Such an
association may, for example, have been established using a
process such as process 300. Finding a document link based
on the determined document descriptor(s) may also include
mapping the determined document descriptors(s) to tax-
onomy document descriptors using a thesaurus.

Although FIG. 4 1illustrates one implementation of a pro-
cess for document link management, other processes may
include fewer, additional, and/or a different arrangement of
operations. For example, a process may include determining
a link collection to correlate the document descriptors
against. The taxonomy may, for example, be based on the
particular user using a user interface device and/or the portal
through which the user interface device 1s accessing docu-
ments. As another example, a process may include retrieving,
a document associated with the document link (e.g., by using
an FTP request). As a further example, a process may include
determining how to use several determined document
descriptors to find a document link. In some cases, the deter-
mined document descriptors may be prioritized. Thus, a link
have taxonomy document descriptors associated with the
higher priority determined document descriptors may be pre-
terred. As an additional example, a process may 1nclude pre-
senting one or more document links to a user and then waiting
for user selection of the appropriate document link.

FI1G. 5 1llustrates another implementation of a process 500
for managing document links. Process 500 may be one
example of the operations performed by a user interface
device such as system 100. Process 500 may also be repre-
sentative of the operations performed by a variety of other
types ol user interface devices or systems.

Process 500 begins with determining whether a document
link 1s to be updated (operation 5 10). Determining whether a
document link 1s to be updated may, for example, be accom-
plished by detecting a command (e.g., from a user) indicating,
that a document link 1s to updated. A document link may need
to be updated 11, for example, the document link corresponds
to an out of date document descriptor taxonomy or 1s being,
ported to a system that has a different document descriptor
taxonomy.

If a document link 1s to be updated, process 500 continues
with determining one or more document descriptors associ-
ated with the document link (operation 520). Determining the
document descriptor(s) associated with the document link
may, for example, include extracting the descriptors from the
document link.

Process 500 also calls for correlating the determined docu-
ment descriptor(s) with one or more document descriptors in
a second taxonomy of document descriptors (operation 330).
Correlating the determined document descriptor(s) with the
second taxonomy document descriptor(s) may, for example,
include comparing the determined document descriptor(s)
with the document descriptor(s) 1n the second taxonomy. If a
match occurs (e.g., an exact match or one at the root word
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level), then a correlation may exist. Correlating the deter-
mined document descriptor(s) with the second taxonomy
document descriptor(s) may also include comparing the
determined document descriptor(s) against a thesaurus for the
second taxonomy document descriptors. This may be quite
useiul when one or more determined document descriptors do
not have a direct match 1n the second taxonomy document
descriptors. Using the thesaurus, an association between the
determined document descriptor(s) and the second taxonomy
document descriptor(s) may be established.

Process 600 additionally calls for associating the corre-
lated second taxonomy document descriptor(s) with the
document link (operation 540). Associating the correlated
second taxonomy document descriptor(s) with the document
link may, for example, include storing a pointer to the docu-
ment descriptor 1n a table of document links. Associating the
correlated second taxonomy document descriptor(s) with the
document link may also include generating a visual presen-
tation that inquires which of several correlated second tax-
onomy document descriptors to associate with the document
link and detecting a command indicating which correlated
second taxonomy document descriptors to associate with the
document link.

Although FIG. 5 illustrates one implementation of a pro-
cess for document link management, other processes may
include fewer, additional, and/or a different arrangement of
operations. For example, a process may include determining
a second taxonomy to correlate the document descriptors
against. The second taxonomy may, for example, be based on
the particular user using a user interface device and/or the
portal through which the user interface device 1s accessing
documents. In some 1mplementations, a user may even be
able to create and/or modily a taxonomy. As another example,
a process may include determining which of several corre-
lated second taxonomy document descriptors to associate
with a document link. In some cases, more than one taxonomy
document descriptor may be associated with a document link.
As an additional example, a process may include accessing
the document link based on the associated document descrip-
tors from the second taxonomy. As another example, process
500 may be repeated to convert a set of document links.

FIG. 6 illustrates one implementation of a system 600 for
managing document links. System 600 may, for example, be
usetul with system 100. System 600 may also be usetul for a
document management system or a content management sys-
tem.

System 600 includes a document link manager 610, a docu-
ment descriptor taxonomy 620, an association ol document
links and taxonomy document descriptors, and a taxonomy
descriptor thesaurus 640.

When a link to a document 1s to be established, document
link manager 610 may 1dentily one or more descriptors for the
document (e.g., by analyzing document meta-data). Docu-
ment link manger 610 may then correlate the identified docu-
ment descriptor(s) with at least one document descriptor in
document descriptor taxonomy 620. The correlation may be
made by comparing the identified document descriptors
against the taxonomy document descriptors. Document link
manger 610 may then associate the correlated taxonomy
document descriptor(s) with a link for the document 1n the
association of document links and taxonomy descriptors 630.
The association of document links and taxonomy descriptors
630 may, for example, be a table that associates document
links a taxonomy descriptors. The table may, for example,
include a listing of the document links and their associated
taxonomy descriptors or a listing of the taxonomy descriptors
and their associated document links. The document links
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and/or associated document descriptors do not have to be
listed 1n the table, as pointers or other appropriate identifiers
could be used to associate document links and taxonomy
descriptors. If the i1dentified document descriptors do not
appear to have a correlated taxonomy descriptor at first, docu-
ment link manager 610 may use taxonomy descriptor thesau-
rus 640 to attempt to map the identified document descriptors
to the taxonomy descriptors.

When a document link 1s to be found, document link man-
ager 610 may determine at least one document descriptor
associated with the document link and find the document link
based on the determined document descriptor(s). Determin-

ing the document descriptor(s) associated with the document
link may, for example, include 1dentitying at least one docu-
ment descriptor for a currently presented document. Finding,
a document link based on the determined document descrip-
tor(s) may, for example, imnclude searching an association of
taxonomy document descriptors and document links based on
the determined document identifier. If no correlated tax-
onomy descriptor(s) are found at first, document link man-
ager 610 may use taxonomy descriptor thesaurus 640 to
attempt to map the determined document descriptors to the
taxonomy descriptors.

Although system 600 illustrates one implementation of a
system for managing document links, other system for man-
aging document links may include fewer, additional, and/or a
different arrangement ol components. For example, one or
both of document descriptor taxonomy 620 and taxonomy
descriptor thesaurus 640 may be included 1n document link
manger 610. As another example, document link manger 610
may be a part of another component (e.g., a Web browser).

Various implementations of the systems and techmiques
described here can be realized 1n digital electronic circuitry,
integrated circuitry, specially designed ASICs (application
specific integrated circuits), computer hardware, firmware,
soltware, and/or combinations thereof. These various imple-
mentations can include implementation 1n one or more com-
puter programs that are executable and/or interpretable on a
programmable system including at least one programmable
processor, which may be special or general purpose, coupled
to receilve data and instructions from, and to transmait data and
instructions to, a storage system, at least one input device, and
at least one output device.

These computer programs (also known as programs, soft-
ware, soltware applications or code) include machine instruc-
tions for a programmable processor, and can be implemented
in a high-level procedural and/or object-oriented program-
ming language, and/or in assembly/machine language. As
used herein, the term “machine-readable medium” refers to
any computer program product, apparatus and/or device (e.g.,
magnetic discs, optical disks, memory, Programmable Logic
Devices (PLDs)) used to provide machine instructions and/or
data to a programmable processor, including a machine-read-
able medium that receives machine instructions as a machine-
readable signal. The term “machine-readable signal™ refers to
any signal used to provide machine instructions and/or data to
a programmable processor.

To provide for interaction with a user, the systems and
techniques described here can be implemented on a computer
having a display device (e.g., a CRT (cathode ray tube) or
LCD (ligud crystal display) monitor) for displaying infor-
mation to the user and a keyboard and a pointing device (e.g.,
a mouse or a trackball) by which the user can provide input to
the computer. Other kinds of devices can be used to provide
for interaction with a user as well; for example, feedback
provided to the user by an output device can be any form of
sensory feedback (e.g., visual feedback, auditory feedback,
or tactile feedback); and mput from the user can be recerved
in any form, including acoustic, speech, or tactile input.
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The systems and techniques described here can be imple-
mented 1n a computing system that includes a back-end com-
ponent (e.g., as a data server), or that includes a middleware
component (e.g., an application server), or that includes a
front-end component (e.g., a client computer having a graphi-
cal user interface or a Web browser through which a user can
interact with an implementation of the systems and tech-
niques described here), or any combination of such back-end,
middleware, or front-end components. The components of
the system can be interconnected by any form or medium of
data communication (e.g., a wireline communication net-
work, a wireless communication network, or an optical com-
munication network). Examples of communication networks
include a local area network (“LLAN"), a wide area network
(“WAN”™), and the Internet.

The computing system can include clients and servers. A
client and server are generally positioned apart from each
other and typically interact through a communication net-
work. The relationship of client and server arises by virtue of
computer programs running on the respective computers and
having a client-server relationship to each other.

Although only a few implementations have been described
in detail above, other implementations are possible. Portions
of this disclosure discuss managing document links by pro-
viding automated techniques for organizing and retrieving the
links. This may be implemented by one or more of the sys-
tems and/or techniques disclosed, or other applicable systems
and techniques. Other portions discuss managing document
links by reorganizing and combining by automated tech-
niques. This also may be implemented by one or more of the
described systems and/or techniques, or other applicable sys-
tems and techmiques. Also, the logic flows depicted in FIGS.
3 and 4 do not require the particular order shown, or sequen-
tial order, to achieve desirable results. In certain implemen-
tations, moreover, multitasking and parallel processing may
be preferable.

Other implementations may be within the scope of the
following claims.

The mvention claimed 1s:

1. An automated method performed by at least one proces-
sor for managing links to documents, the method comprising:

determining that a link 1s to be established for a document;

analyzing the document to 1dentify at least one descriptor
for the document;

correlating the 1dentified document descriptor with at least

one document descriptor 1n a pre-existing taxonomy of
document descriptors;

generating the link for the document, the link stored in

memory as a bookmark 1n a collection of bookmarks of
a particular user;

associating the correlated taxonomy document descriptor

with the link for the document; and

storing a pointer to the correlated taxonomy document

descriptor with the link for the document 1n the collec-
tion of bookmarks based on the association of the 1den-
tified document descriptor and the correlated taxonomy
document descriptor.

2. The method of claim 1, wherein determining that a link
1s to be established for a document comprises detecting a
command indicating that a link 1s to be established for a
document currently being visually presented.

3. The method of claim 1, wherein 1dentifying at least one
descriptor for the document comprises analyzing document
meta-data.

4. The method of claim 1, wherein 1dentifying at least one
descriptor for the document comprises analyzing document
contents.

5. The method of claim 1, wherein correlating the identified
document descriptor with at least one document descriptor 1n
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a pre-existing document descriptor taxonomy comprises
comparing the identified document descriptor with the docu-
ment descriptors in the taxonomy.

6. The method of claim 1, further comprising reorganizing
a set of document links organized according to the document
descriptor taxonomy so that the document links are organized
according to a second document descriptor taxonomy.

7. The method of claim 1, wherein correlating the identified
document descriptor with at least one document descriptor 1n
a pre-existing document descriptor taxonomy comprises
comparing the identified document descriptor against a the-
saurus for the taxonomy document descriptors.

8. The method of claim 1, wherein associating the corre-
lated taxonomy document descriptor with a link for the docu-
ment comprises:

generating a visual presentation that inquires which of

several correlated taxonomy document descriptors to
assoclate with a document link; and

detecting a command 1ndicating which correlated tax-

onomy document descriptors to associate with the docu-
ment link.

9. The method of claim 1, wherein a document link com-
prises a Uniform Resource Locator.

10. The method of claim 1, further comprising:

determining that a document link 1s to be found;

determining at least one document descriptor associated
with a document link; and

finding a document link based on the determined document

descriptor.

11. The method of claim 10, wherein determining at least
one document descriptor associated with a document link
comprises 1dentifying at least one document descriptor for a
currently presented document.

12. The method of claim 10, wherein determining at least
one document descriptor associated with a document link
comprises detecting a command that identifies at least one
document descriptor.

13. The method of claim 10, wherein determining at least
one document descriptor associated with the document link
COmMprises:

generating a visual representation of the document descrip-

tor taxonomy; and

detecting a command regarding at least one category in the

taxonomy.

14. The method of claim 10, wherein finding a document
link based on the determined document descriptor comprises
searching an association of taxonomy document descriptors
and document links based on the determined document
descriptor.

15. A system for managing document links, the system
comprising;

a memory, the memory adapted to store mstructions and

data regarding document links; and

a processor coupled to the memory, the processor operable,

according to the instructions, to:

determine that a link 1s to be established for a document;
analyze the document to identify at least one descriptor
for the document;

correlate the 1dentified document descriptor with at least
one document descriptor 1n a pre-existing taxonomy
of document descriptors;

generate the link for the document, the link stored as a
bookmark 1n a collection of bookmarks of a particular
user;
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associate the correlated taxonomy document descriptor
with the link for the document; and

store a pointer to the correlated taxonomy document
descriptor with the link for the document in the col-
lection of bookmarks based on the association of the
1dentified document descriptor and the correlated tax-
onomy document descriptor.

16. The system of claim 15, wherein the processor 1s oper-
able to compare the 1dentified document descriptor against a
thesaurus for the taxonomy document descriptors to correlate
the identified document descriptor with at least one document
descriptor 1n a pre-existing document descriptor taxonomy.

17. The system of claim 15, wherein the processor 1is,
according to the instructions, further operable to reorganize a
set of document links organized according to the document
link taxonomy so that the document links are organized
according to a second document link taxonomy.

18. The system of claim 15, wherein the processor 1s,
according to the instructions, further operable to:

detect a command to find a document link;

determine at least one document descriptor associated with

a document link; and

find a document link based on the determined document

descriptor.

19. An article of manufacture comprising a machine-read-
able medium storing instructions operable when executed by
a processor to cause one or more machines to:

determine that a link 1s to be established for a document;

analyze the document to identify at least one descriptor for

the document:

correlate the identified document descriptor with at least

one document descriptor 1n a pre-existing taxonomy of
document descriptors;

generate the link for the document, the link stored as a

bookmark 1n a collection of bookmarks of a particular
user;

associate the correlated taxonomy document descriptor

with the link for the document; and

store a pointer to the correlated taxonomy document

descriptor with the link for the document 1n the collec-
tion of bookmarks based on the association of the i1den-
tified document descriptor and the correlated taxonomy
document descriptor.

20. The article of manufacture of claim 19, wherein the
instructions are operable to compare the 1dentified document
descriptor against a thesaurus for the taxonomy document
descriptors to correlate the identified document descriptor
with at least one document descriptor 1n a pre-existing docu-
ment descriptor taxonomy.

21. The article of manufacture of claim 19, wherein the
instructions are further operable to cause one or more
machines to reorganize a set of document links organized
according to the document link taxonomy so that the docu-
ment links are organized according to a second document link
taxonomy.

22. The article of manufacture of claim 19, wherein the
instructions are further operable to cause one or more
machines to:

detect a command to find a document link;

determine at least one document descriptor associated with

a document link; and

find a document link based on the determined document

descriptor.
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